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摘    要 
    大型工厂空调系统特点为：设备种类多、安装位置分布广、各分系统即
自独立运行又相互关联。为实现集中监测、控制的目的，充分利用西门子强大的
通信功能，基于西门子 S7-200、S7-300 系列 PLC，利用西门子 PPI 协议、MPI
































Features of air-conditioning system of large scale factories are as follows: 
equipment kinds numerous, installation position of equipment widely distributed, 
individual system run independently and systems interconnected. For centralized 
monitoring and control purposes, the author takes full advantage of the powerful 
communications capabilities in Siemens S7-200, S7-300 series PLC,and Siemens PPI 
protocol MPI protocol, Profibus DP field bus, successfully networking subsystems, 
such as: air conditioning control system, cooling tower control system, chilled water 
pump, cooling pump control system.AT the same time, the author uses industrial 
communication protocols (Modbus RTU) to couple refrigeration host into the above 
network. Various information collected all the way from the factory air conditioning 
systems, chilled water systems, cooling tower system, air conditioning to ventilation 
system are presented in a centralized Upper-PC display such as: air temperature, 
humidity, valves, fan, water pump, refrigeration host status information, then 
centralized control of the above devices are implemented, functions such as remote 
start and remote stop are realized, at the same time when an equipment failure occurs, 
emergency protection control function starts automatically. In this way, these devices 
are safe, reliable, and efficient, meets the owners’ needs of modern plant management 
as much as possible. The creation of a safe, healthy, comfortable and pleasant 
environment not only meets the needs of production, but also saves human resources 
and improves the efficiency of management. 
Based on PID algorithm, frequency converter, proportional integral valve are 
used to flexibly adjust the heating procedure and amount of frozen water to realize 
energy-saving, at the same time through exact calculation on the whole 
air-conditioning system cold source demand, real time cold source demand is obtained, 
then use communication technology to control the number of refrigeration host that 














demanded cold source. In this way, cold source is produced as exactly what is needed,  
waste is eliminated as much as possible, energy saving is achieved. 
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第一章  绪论 
 1
第一章  绪论 
1.1 论文研究背景 

























































接数字式控制器 DDC 以及 PLC(可编程序控制器)控制系统。继电器控制系统由于
故障率高，系统复杂，功耗高等明显的缺点已逐渐被人们所淘汰，直接数字式控



































分利用西门子强大的通信功能，基于西门子 S7-200、S7-300 系列 PLC 利西门子


























第二章  新系统总体概况 
2.1 项目简介 
为扩大产能，某工厂在预留土地上建了 503、505 车间，生产轮胎、轮胎钢
圈等产品。车间主要设备为：空调及通风系统由 32 台空气处理机组以及 4 台新
风机组等设备组成。空调冷源系统分为一个冷冻机房：四台离心式冷水机组及 5
台冷冻水泵、5 台冷却水泵、4 台冷却塔设备组成。设备布置在长为 312 米，宽
为 68.2 米，层高为 5 米的三层工业楼中，单层面积为 21278.4 平方米。设备布置
如图 2-1。 
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